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[WWFIt*£>ffH] 

[M#S1] ft (SfcHtfiJ) *miK:Krtbix5a*oT 
iJ5c5±fi^^**4r*-t-5*fflga«-?ai-eiS)or, Sir 

SCmffii, l!trlHT&«ffiJil;i»J&£n5«^;f&ffi«R©*6 

«f 5 1£2 © ±35/ < * mm * m-r 5 -? & -o 

©-gCifJtESg 2 ©±«'<*mii0>— WOPJ^tfWH-f 
SSe^BBP L-TV^S ij&g:#:;S> £> 5 -> 3 VI 

men pSB-c«i»f $nfc*tne-hgpi:ffiK-eSi^$ivrv> 
mmmmt. mmm*i&mnzwimi-z>±&mmk. 

4>/<£< £ t-^3^£5iuiES?l©Jb^*^iSf?2 

©±«n * «« i ©g^ff * *i" 5 fiwiw^ as f fc o 
t> iwa*^*m«, fm±««*#tfria« 2 <b±»/< 

v- 3 ^jgias, ttriEig 1 *>«t T>*sg 2 © _h«&^* ms 

jsitmis^^—^a^aoHiPSs^^stv, 

*nEllPffi©««^*rSix-CVN5;: £ Sr^mti-?)* 
■am?*. 

[■1**4] DJE^V^-^aVRH:. SiO, Si0 2 , 1> 



vs**?*, *9matif7x*f<D#?x&* si 3 iv a 

1 2 0 3 . Ke<a*&£*ffro v vfj-u6»- o£ fc 

l«tif)©WT-fe5Ct *#®£-r5if ** 1 

05 [IMW51 «*3«l»S4©v^*u*HB««)«BBl« 

JC^idtt C ib ixT ^ 5 r £ & #$c £ i" 5 ^KS> 
[W#*6] DWa^^-f-tt, ^7^St*fctt-fe7 5 y 
10 ^^SSt©S*t^^— f-T-fci?. firSE-hSB^HSSfctt 

mm-ewst ^ivti^y^-—^3^mt. #ir is^ft® © y 

15 ' [JIHOflM&Rn] 
[000 1] 

20 -5„ 

[0 0 0 2] 

25 **wim£itz>h<Dx-hz 0 mz-ts-&m—&m&—&M 

&ffiJ§Ltz.Mm (Metal-Insulator-Metal) 

¥m>#mm&$MiM L±UIS (Metal-Insulator-Sem 
iconductor) M^>. ifeigfe^i ^*^©?B«lg-^ 

30 oV^tt^tJ*.li#M¥7-65710-?-t^-«P>^TV^5. * 
KM« : f : ai©i!l^maSrl2!2(-^LfCo ±SBS«13£T 

ajm@ii£©p^i-ii2SimiEvd^TOPUT, ^si2^© 

S#«:l~10MV/cmig^(v:i-5i:, TUWffl.l<¥<07 

g)5««il3©tfc*lim * «±©^^^^~ t © 
[000 3] r OWBim^*!****© ±«««13 i: s 

x\ m^mmtom^micm^^zk^X'^^o 

[00 04] Ztl^X, Au-Al 2 0 3 -Al«it©MIM (Metal- 
Insulator-Metal) mitt zt>>z>M*tkm*mM2frx 

45 V N 5„ 

[0 0 0 5] 

H»was««teLj:5 t-rssus] *M®m^»i, teat 

Sl2-C*^L7t*^ h^u^ Foy^, ±gBm®13%S 
ig£-ti:TJf£ c t I i;rSfctii£-fr5o Ufc^oT±:S|JfH113© 
50 JBWtt^y Fa^ hnv©t)cSL*^^<-r-5fc©{C» 
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[0006] r<&J: 5 ±^m^i3co 

feofc 0 *Blffi*^«03lfeJ>WBl2l2i^-r— 

[00 0 7] Sfc, JUBBHm^W^ b 5 * 
Si: UfcKSt, #8WS:^tT7y y h 

(*fcttJi«ti«i3) op^^ra^i-^r^fc^. 
[0008] *jt, mBBSxr-mi* h ^/v***^ 

5/c£>, »6»J112<Dfltff^i0nmaKi:Wv\ «&3»JB12 

11, ji^m®i3cois^jicoffi^iE^^»^m^t>> 
+^*B»«ffvd35SB3*pSix*< fcafc»«^*ta-e* 

fTI8-C*>S-. a^W-JS^Sii^ «»<0*6^Uf 12 

[0 0 0 9] afrhX&SrJBwr 

[0 0 10] Sfc, *«M«Ol^|«JH *^<— t^S: 

[0 0 11] Stic, *RW<0»=oittte, «^:RSo 



[0 0 12] 

1" 5 n p b fclfifcfltt* b * 5 '< > a 

[0 0 13] Sit, ±B*-7!rS*=Ol»tt, fir (* 
20 a»SrMBi"S«nEJ6IWIJ: t>*v N «8M6»/Bfc. MIS 

35 *l5o 

[0 0 14] 8WB±«««fflK-iSSWEiBl, 
«4rJB2 0±fl^<^»B«r. SulB^ 1 (O ±M'<*W&, 

[0 0 15] 

«1 ^1113-12?:^V^Tt^P^r6o *-f^f9^»0|ft» 
45 ftcoS^l0±lc:T^mffiffi^^M^Sr^M^5o T^m 
WJWfcL-CWAl^Al-S'ASrfflV^, ::T1t Nd£2 
JS^-S% K— i/ LfcAl-Nd^S:fflV^fc 0 *Klc}4«*. 
If, ^/^^^ y V^/ft^:^V^a o ^i?{4300 nm<ir Ltc 0 

50 5ft^ h7-<^»«toT«««llSr*fifci"So 
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[0 0 16] ftfc, fit«61Ml4* |ftWil20?!?«*» 

/£«J£*100Vi:i-*Ui, J¥£*?J136 nm<0<ft»iie»«14iS 

«ll<o*BBSr»aaMb-*-5 0 «*.«ftrit«E«:6V 4:^*1 
tf, T»«*ll±*c»S3BlO nm<o»6iR«l23&s^$tu 

[0017] ftfcH6K*-*- <fc 5 {-_bamSl3— 

5±«fP««l3dS±95^^«ffiT«15oaS"C»fJ6U*v> 
£ 5l-mnm-mi0nmg^i:«< U Ji«P^^««JtJil6 

ftl00nmS«iff< ^lt^)o 

[0 0 18] Sv^, g]7lC7Frr£ 5 MS, 315/ 

tf, Al-Nd^&lCOV^ttpgL RgL ffi»<OiS^7K« 
[0019] H8JJ1*-J- 1 5 fc, ^i^-V a > 

sio, sio 2 , yys»^7^^ #*^awf 7**0*7 
^a, si 3 N 4 , ai 2 o 3 , #v<<$ F*if35SfUffl-e#s. 
tt«ftiLttt^y#y^it salts, ft 

«sio 2> ai 2 o 3 . si^ftiforiWtett^^y^y 

*ifcfcJ: 9fiWKLfcSijNJI!tS:fflv^ 0 fflSfflSMBI 

[0 0 2 0]»v^-c\ H9lc*i-J: MS, 
^^Xglci 9. >a vBH7m«-?-ttttJSfB 

fc, «-C««i-*±«««3*«±«^^«aiT«15fc» 



«@Jz®160Al^tc^LSv^^JtT^^^^^ro 
a vKl7«)*S:JDX'f 5ri*RrtB-e*>5. 3I#^t 

5/g^Bti70fflv^5»6»#. ±»/**««TJi 

[0 0 2 1] #Ct£, Hllllc:^-ri5i-^hXS. 
15 i^XSfciJ: t) Jitt^WTJIlSOWSrxy^^^ 

150W;&sji»^^*ai±Jil6*5 iW/'? v' a ^JR17 
J: 9 «^»Ul«W«K3K*E-t-5 ± 5 IcJpX-TS flfc 
^£^5_fc«B««13 fc ttttfc £ £ - t *-e# So 
20 [0 0 2 2] *«*Cjiffl$«^O^^y^J*ll!tS:ff 5 0 
±««*13iLTtt«*tfIr, Pt , Au^OM**^ 
K*tt*nm"e*>-5o r ^-efi3nmk Lfc 0 H 1 t^JL^m 

l>_h^ffi®13te. /*v~<— i/3 ^Kl70HPSBoaM"e 
25 OTtfStU *«-?«»2:4>lBSixS4:i:t>l-, ±«K^ 
«ffiJbJ116*5<tt5^^— VR17J: sm^amflfl 

5«3fi-fcft5. Ute*oT,-Jb»««13anX»«>*bX 

30 [0 0 2 3]**:, sfcltlSWOflHIJIffiW^SRtt, ±UW> 

[0 0 2 4] HJfiW 2 

HUIST, T«m«ll, 1*^^/114. te^S12Sr)iS 

[oo2 5]sv^T, lal2ic^r£9^-^^xm, =^y 

«21 1 tt*U*V^ 2 <0±»/<^«aE2O«MftJC2HlXi- 
5 C aiy^-^H:, ±SB^^«ffi±J116^Al-Nd^i 
50 ±«5/<^»KTJil5OWS:BiRLT^y^>'^i"5 0 ^ 
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[0 0 2 6] &tC N Hl3t^b«t 5 (C^°v~<— >a 
[0 0 2 7] gVNT, SI14(C^-r<i: Mg N 315/ 

21<D— «i:JB2 0±«^«S220— »©WW«Ut 

[0 0 2 8] 9!#<Kv^Bl5fc*-t-±5fc«^Stltl*B/ 
js ±UW 1 <o±SB^x««2l<D— S5 1 » 2 o±Sf5^-x« 

[0 0 2 9] H16K»f J: 5fc* Mg, 

'>9.^iUtl7J: 0 *^-*m«ffllKUE«Ei-5 J: 5 tetoxi-a 
rt-c, ffe-e»ritf5Ji«Wii3iJ|!2 0-bW^^«ai 

[0 0 3 0] Sll^iaJiW^^^ ^ ^M^rfi 1 5 0 
±S5S«13i L,Tt±«*.tfIr, Pt , Au(D®JijBI£^ 

Sixfc»v^±«5tl:ffil3tt, vJKl7^SiPa5 

±«^MLfcJil6*5J:if^i/^<— S/a VK17J: 
*ttI?Bffll^3EaE-r«±aB^^«ST*15<OWi:»»L, - 
*&«S4x5«5Si:*S« Lfc^oT, _L£{$mSl3#QXS! 
©*hxa*^*4:ft9. He J: 

60 Sfc, »l<©-hffl'<;*»B21©— «4:JB2G>Jl«>* 

>-§ii7o n p aogit^w * tufc±«B««*»* s 

^«aE2S:m«fi&K»l*-f «. ±«B«Sl3<DlR»t4nm^- 
■l7JC*+J:5te||p*o-+fet:« 



#-e#a. 1-fcjb*>. BBtttc, *«^W#»j|»gSt23 

[0031] ^njfiwowiKSft^iRtt, mmm itm 

W©J8Elc*j*$ttafc», **=*A't3:jr*—*J\igkft 
JBI<«5. tf^ot, *#4rat-crt>^-^ 

10 »«j»t*a±«^ ^^«a2i3&^»fltffifit23 

Sr^LT*«W^SS«SJxa. Ifc^ot, fKSl^ 
I*fi»l*Bt4ota*i?t, *Bt»6t23«c:«E3SS 
ffifiPSttafc*. ttOffflam^M(c£*ft«£E«:»rt 
tttta*3*T?#* U£<v\, jSMX 

15 ffi^msE^sftttafc^, WT*^Jb««tti335>&fc 

aiH*J&l23*ittSI U 4c»ffiSr^«c«J'9 srr r t a* 
"C#a. Ufc^oT, ilft^H6»:^lc*lSft<*a. 
[0 0 3 2] ?S*d\ *HJfiffi|H:JiSI5«SBI^)— «5Sr#R 
fijffifcb-CfflV^s, JR 1 <DJL«'**««21. ^2<DJi 

20 «5^^«ffi22<Ofl|fifclf|J<D— S8^fe*a*Kffifit, 0Hx.fi 
±^<^®®TSl5<OWMSr«UT«JKSfitSr*nXLT 
t>«fcv\> *O»^fiBll2O3iy^^^<0R, Jtas^^m 
«TBl5i*^^V^:1\ *M*hXflL 
TMZfto rti^i H18O±5^JPX-ra 0 Jbtt'< 

25 ^«STJ115ttJiffl«ffil3S:S«)n*«^ftV^c«>, gfcnm 

3&>bftionma*ii»<«ritt"a©'c, ^j-jfeSrsawi-a- 
a D 

[0 0 3 3] 3 

30 *w93*fl^fca»sfi«o^« 3 s:iai9— 24*fflv^r 

T% {S«»«*0**»«S:»«T?#a. * 

35 <£>"t\ t^iTtt)^"- ^SrgJtJUv^fe^^ 

<, *^astfcftv^*si««rifai-t?#a. ^fe 

'40 #t«*»ll!ffittttt5Ci:^tt(04i:4v« 

^as:ffittt?#ao 

[0 0 3 4] wil?tt.-«fc«l©«BS«-T-«*:fflv^ 

45 v>fc»^fc***ii^)»afi* , &ttra«-efcao 

[0 0 3 5] 4-f ItKW 1 O*feKbfc««oTaS«10± 

i9(ctt (3x3) Ky hommmn^m^hv ?*<D¥-m 

HI. ^fSEI^^LfCo fib, JHRtt«*Ksx h«cK#JSS 
50 Lfc«0»«S!m : f : «^hy^^S:»*i"a. S^c, * 
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v^. *fc, aMOfc«TI4Ji«/<^m«TJ115. ±*/< 
^««Jdil6oaJifl|it*:JbW^^«ail8i: t^i:J6 

[0 0 3 6] JOt«l*J:W2-ettRMU436»ofc^ 

«B««m ±w^^««i8©m««»ttiaK«»ofcft 

ttS^^^^^oR, »B« : ffflUSrfTo-Ci3<. 
[0 0 3 7] *S«OKo^*ttKTO ± 5 fcifr 5 (0 
20) o H4£110tcfiS)fett^^7^*^lc:«VN§ o 4 

h y ^^i20*^i-s o ^^^^-^hy^^i2on, pv 

fcSra*LfcJS»Srffi«110icJ6*L, ^y^^hJ 

[0 0 3 8] atKl^atJfcmiHrJBrit-*"*. 
^-[CPVA (zKy If^/UTA 3 — ^) tl^nA^T^ 

SJfcttlllS:/**— yfcf^o ^ttB20fc:»Lfc 

fe**#1124:*fe«*#113«?»*-t"5. «3ft#fcUT 
tt, Mx.tf5Sfe{-Y 2 0 2 S:Eu(P22-R) > ^feiCZnS:Cu, AKP2 
2-G) , WfetCZnS : Ag (P22-B) £ JB V >ttfi J: V \, 

[0 0 3 9] ftV^, ^hnt/UD- *t£}£<DmX-7 << 
/^^^^L±^k t ffiSllO^kflclCAlSr, ^J?75 nmSS3£ 

jD5i«ffi£ LTflKo B«110«r*««t»400 , Ca 

acicamfcur^-f /us ^K^pvAftir o^ramtrAiiR 

[0 0 4 0] roiJfcurWPL^atiiMIHtKia* 
lOiSr*^— f*30S:^U JHH<0#116Sr:7 y s> 

*ii5*fl^-c»*-r5. H2ifcK o 

i" 0 S«110-SSlOW(Olg|Blfi 1 - 3nmSftK:tt<S «fc 5 
«0©*S4rR3ei-4 o fii_L£i$mill3 

J-30f4, «*.tf4R*t0^f7^»*fctt-fe5 5 



ftMommmm+m^ h y ±eo*4^^- 

05 JBHiilc;*^— fr30«:SCT5fc», MKUffrMRO^ 
— ^#£C^a>ofctfk *3tJK«t?tt^^—>a V 
«17T«S$ixT^5fc«>, ^30^5tT5wi:{w 

[0 0 4 1] RBofcft, R (#) , G 

10 (») , B (*) lc»)tt5Kyfft, f*fa*>-b»A< 

[0 0 4 2] Sfc, *IOI6«-eM:a^<*3ft*ofcas % 

[0 0 4 3] »#Lfc/**/Mi, 10- 7 Torr^(OK^^ 

[0 0 4 4] roj;5lC**«C!im ffiSllOtS^l 

{Cffl*Pi-5*P^mjE^3^6KV^iS«±;cfc05K^o bTt 
£>oT, JiSiOJ; 5(c, S^JdttlSSBSft* (CRT) ffl 

[0 0 4 5] H22ttr.OJ:5fcUrKf , PU/t:***«^ 
30 *^OWBlHlK^O«j|ftH'C*>S 0 T^Sffilll^T^m 
ffiHKfJi[Ej3g40— JgJftU Jiffl^<^«ail8W:-b«S««WBi 
HKSOlClftlfti-S. m#gCDTtl5S^ll Kmfc,"n#B 
0±«^^««18 CnO^S: (m, n) T^t^ t 
5 0 ^ ^;w^ ^ 114idli3-6KVm*OiP5iSJE60Sr^ 

35 *saw-f*. 

[0046] H23i± f &mmm&(n^&m±<nm£<D-' 

40 i±^r, ±Us<xnmi8 CI, C2^r4+V24*«flES:B3 

^0-T5o ^ (1.1) • (1.2) oT^m®ii--ta«« 

13Pfl{Ct± (V1 + V2) &5*E2S|^Jn£ix50-e, ( v 
1 + V2) Sr«^*tilBB*6«EK-biJiR3eLTfelttf, - 

45 ^ixSo »Hl*Jxfc«^tt^^/w^y^ii4|cB3JnStL 

fcjo3smjE60{c«t 9Jw**tb/t«, mytm^AML, % 

)t$iir5o t2»C*5V^ f TflBfWH©K2tC-Vl3fe 
StUESrSJDL, Ji«/<^««18©ClfcV2*5«aE4: 
n*Ki^ (2,1) rcoip 
50 CUT, ±»^^«aH8JcH]Jni-Sflt*SrSE*.Sw ti- 
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S. «SWI12 + «cfFSf**b5m«f*W!4H-5fc*oRIE 
3' SrPlttQ-fS C h \Z£ <Q TtoTz. 

[0047] *&m<o3mm 2 <ontmn*m*m^iz 

[0 0 4 8] 

[Hi] *B^ro3IKli«-?31<o«3tSr^-riaT?fo5o 

[03] ^K«>»)gMm^jis<os4ssr^-ria-cfe5o 

[04] *»W©*DBH«^*o*HSS:*i-H-t?*>5. 

[ei 5] ^ggoatB^s^ag^iSisfeSr^rHffcSo 

[0 6] **WO}WieH«^«©KifeS:*i-H-C*>5. 
[0 7] *»W©»«S«^aKOKife**-rH-Cfc5. 

[0 8] ^siMofifflsim^woiiifeSr^-rHT?**. 

[0 9] *»Wo«fl®!« : ?-»olKfeSr*'t-BI-C*>5. 
[010] *»wo»«ai«-7-a[©ll»**i-il-cis> 

So 



[011] *m&<owgimttffiL<o$im$:™-t®x-b 

So 

[0 1 2 ] ^8©»«ffi*^»©l*fe«:*-rB-e*> 

So. 

05 [013] 3|E38WO»flS[«^i»®»!jfe**rB|-e*> 

So 

[014] *:5IWO»l^l«^ag<oSJftSr*-r0-efo 
S„ 

[015] *&®ommmttM(o$imz7F-r®x& 

10 So 

[016] 3H8W<o*BSl*-?«ollHSSr*f H-Cfc 
[017] 4«W©»BH!«^»<c>KifeS:*i"BI"e* 

15 [His] *&W(ommmm*m<omm*^irmx*h 

[02 1] ^!^^^!m J f■^^^v^^^So^ 
25 [02 3] **W©*^Sfi«-e<DlBB«aEK»Sr» Lfc 
[»*©RB] 

30 10 • • • 11 • • • T«B«£, 12 • • • it&SUH, 13 

• • -±«Mtft 14- • •ftflHUM, 15- • 
*«STJi, 16- • • Jb»'<*«S-bJi, 17- • 
^^/ 3 yft 18- • -±«M;*««. 19- • • 

hK> 20- • -us, 21 • • • nsi©±a^^m*, 22 

35 • * • SI 2 co±gM*««, 23- • -SWBHSSu 30- • 

• fr, 40 • • • T£&m®l£»lH!E§, 50 • • • ±« 
m^lEfilHlSg, 60 • ■ • #Q5I«jE, 110 • S«, in 

• • H2- ' 113- • •# 
feKftfts 114- • **9A"<y9. 115- • • 7 y 3/ b 

40 116- • 
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